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??????????????? 2??????????????????PC????
????????????????????????????????????????
????
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? 3.1 ???????????
3.1.2 ???????
?????? 3.1 ???????????????????????????????
????????????????????????????????????????
??????
???????????????? [49]?????MT???????????????
?????????????????????????????????????????
????????????????????????????????????????
??????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????????????????? 6mm??
???????????????? (A)??????????????????????
??????????????30mm?90mm?150mm? 3??????
????D/C ?????????????????????????????????
???????????? 7????? D/C??????????15??? TFT??
???? 1??????????? 0.3mm???? mm????????
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(1) ????????? (A)?30mm?90mm?150mm? 3??
(2) D/C??1.3?2.4?3.9?5.1?7.5?9.5?12.1? 7??
????????????????3 ? 7 = 21???????????????
3.2 ?????????
3.2.1 ???
??????????????????????????????? A ??????
?????????????????? 2??????? 5?????????????
??????????????????????????????????? PC???
????????? 8??22?47???? 7???? 1??????????
?????????????????? 2?????? 21?????????????
?????????????? 3 ??????????? 5 ????????????
???????? GUI ?????????????????????????????
????????????????????????????????????????
????????? 3??????????????????????150mm?90mm?
30mm?????????? 3.2????? 2???????????????????
???????????????????????????????????????
????????????????????????????????????????
? 3.2 ????
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????????????????????????????????????????
????????????????????????????????????????
???????
3.2.2 ?????
????????????????????????????????????????
????????????????????????????????? GetTickCount
?????? 10ms????????????????????? x?y??? 10ms??
???????????????????????????????
3.3 ?????????
???????????????????????????????????? 3.3?
????????????????????? 4?????? 5???????????
???????????????
???? 4?????????? 3?????????????????? D/C??
? 3.3 ????
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???????????D/C ??????????????????????? (MT)
??????????? (MTm)????????? (MTp)????????????
??????? D/C?????MT????MTp????????????????
???????? 3?????? D/C??????????????????????
?????
?? 5??????????????????????????????? 3?????
??? D/C???? D/C????????????????????????????
?????? D/C ???? D/C ????????????????????????
????????????????????????????????????????
???????????????????????????????????????
D/C? (???D/Copt???)?????????
?? 5 ???????????????????????? D/C ??????????
????????????????????????????????????????
?????? D/C?? PC? OS????????????????????????
?????????????????????????????????????????
???????????????????????? D/C ????????? D/Copt
??????????????????????? B????????????????
????????????????????????? D/C????????????
??????????????????????????????????????
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? 4?
???? 3???????? D/C????
?????
???????????????????????????????????????
???????? 3?????????????????? D/C??????????
????????????????????????????????? (MT)????
??????? (MTm)????????? (MTp)?????D/C?????????
?????????????????D/C?????????????????????
D/C??????????????????? 2????????????????MT
?????MTm?MTp??????????????????? D/C??????
????????????????????????????MTp/MT???????
???????????????????MTp/MT????????????????
?????????D/C ?????????????????????? 2 ?????
???MT?????? D/C???? D/C?????????
4.1 D/C???????????????????????
4.1.1 ???????
???????????????????????? GUI????????????
????????????GUI ???????????????? (MT) ??????
? (MTm)????????? (MTp) ??????D/C??????????????
?????????????
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4.1.2 ????????????????
???????????????????????????????????????
????
(1) ???????????
?????????????????????????????? (Movement Activ-
ity)???????????????????? (Terminate Activity)???????
[50],[51],[52]??????????????????????????????? [53]?
GUI??????????????????????????????????????
????????????????????????????????????????
??????? (???????)??????????? (???????) ?????
????????????
(2) ????????????
???????????????????????????????????????
????????????????????????????????????????
David, E.M. ?????????????????????????????????
???????????????????????????????????Primary
Submovement End?????????????? [54]???????????????
?????????????????????????????????? (?????
??)?????????????? (???????)????????????????
?????? [55]????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???? [56]?
????????3???????????????????????????????
????????????????????????????????????????
? 2????????????????????? [57]????????????? GUI
????????????????????????????????????????
?????????????????????????????????????????
??????????? (??????????????????)??????????
?????????
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4.1.3 D/C???????????????????????
?????????? 2.2.2 ?????????D/C ??????????????
????????????????? (??)????? 2.3(??)??????????
D/C ????????????? (MT) ??????????? (MTm) ??????
??? (MTp)????????????????????
(1) D/C?????????
???????????????????? (MTm)????????????????
??????????????????????????? (?????) ??????
???????? (MTp)??????
(2) D/C?????????
???????????????????? (MTm)????????????????
????????????????????????????????????????
???????????? (MTp)??????
? ?
? 2.3 ?????? (MTm) ????????? (MTp) ?????????
D/C????
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4.1.4 ??????????????
? 4.1????????????????????????????????????
????????????????????????????????????????
?????? [58]????????????????????????????????
??????????????
??????????????????????????????????????
4.2(??? S?A=90mm???)?????????????????????????
??????????? 4.3(?????W?A=90mm???)?????
???????????MT?????????????D/C?? 12.1???????
????????????????????????????????? D/C????
????????????????????????????????
???? [55]???????????????????????????? (?????
??)?????????????? (?????????)??????????????
???????????D/C???????????????MT??????????
?????????????????????????????? 4.2????? 4.3?
??? a?b?c??????? D/C???????????????????????
????????????????????????????????????????
??????????????????
? 4.1 ????????????????????????????????
???????
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???????????????????????????????????????
????????????????????????????????????????
???????????????????????? x??????????????y
????????????????
? 4.2 ????????? [?]????? [?] (??? S?A=90mm???)
– 39 –
? 4.3 ????????? [?] ????? [?] (?????W?A=90mm ?
??)
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4.1.5 D/C????????????????????????
???????????????????????????????????????
D/C ?????????????????????????????????????
?????
(1) ???????
?????????? (MTm)????????????? (A)3??? 30mm?90mm?
150mm?? D/C??MTm?????? 4.4????????????A? 3????
????? D/C????????????????????????????????
??????????????? (MTp)??????? 4.5?????? D/C????
???????????????? 2????????????
????????????????????????????????MTm?????
D/C??????????????????MTp????????? 2???????
???????????????????????????? (MT)?????????
??????
?????????????????????? 3???? D/C??MTm?????
??? 4.1?4.3????? D/C??MTp???????? 4.10?4.12??????
? 4.4 D/C???????????? (????)
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? 4.5 D/C?????????????? (????)
1© D/C??MTm?????
• A=30mm????
MTm?? 6.7 ? (D/C)? 256.7?? (r = 0.966) (4.1)
• A=90mm????
MTm?? 17.4 ? (D/C)? 484.2?? (r = 0.940) (4.2)
• A=150mm????
MTm?? 32.6 ? (D/C)? 731.2?? (r = 0.976) (4.3)
2© D/C??MTp?????
• A=30mm????
MTp? 5.9 ? (D/C)2? 74.6 ? (D/C)? 571.2?? (r = 0.933) (4.4)
• A=90mm????
MTp? 7.4 ? (D/C)2? 94.6 ? (D/C)? 737.8?? (r = 0.973) (4.5)
• A=150mm????
MTp? 9.5 ? (D/C)2? 122.7 ? (D/C)? 890.4??? (r = 0.841) (4.6)
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(2) ?????????
????????????D/C??MTm??????????? 4.6????????
?????D/C??MTp??????????? 4.7????????? 2?????
???????
? 4.6 D/C?????????? (??????)
? 4.7 D/C???????????? (??????)
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??????????????????????? 3???? D/C??MTm???
????? 4.7?4.9?????? D/C??MTp???????? 4.7?4.9??????
D/C???????????????????? 5????????????????
??? 1??????????????
1© D/C??MTm?????
• A=30mm????
MTm?? 3.8 ? (D/C)? 438.3?? (r = 0.851) (4.7)
• A=90mm????
MTm?? 41.5 ? (D/C)? 924.1?? (r = 0.871) (4.8)
• A=150mm????
MTm?? 100.3 ? (D/C)? 1709.7?? (r = 0.791) (4.9)
2© D/C??MTp?????
• A=30mm????
MTp? 20.7 ? (D/C)2? 201.0 ? (D/C)? 1364.0?? (r = 0.933) (4.10)
• A=90mm????
MTp? 30.7 ? (D/C)2? 384.2 ? (D/C)? 2423.6?? (r = 0.928) (4.11)
• A=150mm????
MTp? 49.3 ? (D/C)2? 705.3 ? (D/C)? 3778.6?? (r = 0.882) (4.12)
????????? [49]????????????????????????????
????????????????????????????????????????
?????????????????? 10mm????
?????????? 4.8????????????? 4.9??????????????
? (A)? 3?????????? 10mm??????????A=90????A=150mm
????? A=30mm?????????????
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? 4.8 ???????10mm???? D/C??MTm???? (????)
? 4.9 ???????10mm ???? D/C ?? MTm ???? (????
??)
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? 4.10 ??????????????????????????
???? (A)? 30mm?????????????????????????????
??????????????????????????
????? 4.10?????????????????????????????????
????????????????????????????????????????
??????????? 4.10???????????????????????????
? (A)?????????????????????????????????????
??????????????????? (?????) ??????????????
??????????????????????
????????????????????????4.13?????????? (A)? 3
???????????? 4.11??????????A? 30mm??????A=90mm
??? A=150mm?????????? 1????????????????????
???????????? 4.6???????? (A)? 3?????????? 10mm?
?????????A=90 ???? A=150mm ????? A=30mm ????????
???????
?????? (??????????)??????? 100(?) (4.13)
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? 4.11 ???? (A)3????????? (??????)
4.1.6 ??????
?????????????????????????? (MTm) ????????
? (MTp)?????????D/C????????????????????????
???????????????? D/C ?????????????????????
?????????????????? 2 ????????????????????
??D/C????????????????????????????????????
?? 2????????????????????????????????? (MT)?
????? D/C??????????????????
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4.2 ?? D/C???????????????????????????
??
4.2.1 ???????
??????????????????????????????????????
??????????????? 2 ?????????????D/C ????????
(MTm)?????????????D/C?????????? (MTp)???????
?? 2????????????????????????????MTp/MT????
MT??????????????????????????????
????????????????????D/C????????MT????MTp?
??????????????MT????????? D/C?????MTp/MT??
????????????????
4.2.2 D/C??MTp/MT?????
(1) ???????
? D/C??MTp/MT?????????? 4.12????????MTp/MT????
? 4.12 D/C??MTp/MT????? (????)
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???????????????????? (A)? 3????????? 8??????
?????????A???????MTp/MT??????????????????
??????A?????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????
?????A?? 3?????? D/C??MTp/MT???????????????
???????3????????? 2??????????????????????
?? 4.14??4.16????????r????????????? 1?????????
?????????????? 2 ???????? 1 ????????????? D/C
?????MTp/MT?????????????
1© A? 30mm???????
MTp/MT ? 0.30 ? (D/C)2?? 3.20 ? (D/C)? 69.37? (r = 0.935) (4.14)
2© A? 90mm???????
MTp/MT ? 0.20 ? (D/C)2?? 1.47 ? (D/C)? 56.85? (r = 0.982) (4.15)
3© A? 150mm???????
MTp/MT ? 0.28 ? (D/C)2?? 1.87 ? (D/C)? 51.39? (r = 0.954) (4.16)
???????? (A) ? 3 ??????? D/C ????????????????
MTp/MT ???????????????????????? D/C ???????
MTp/MT ?????????????????MT ???????? D/C ?????
MTp/MT ?????MTp/MT ?????????????????????????
???? 4.12 ???? 3 ???????????????????? D/C ?????
MTp/MT???????
??????????D/C ??????? MTp ????? 2 ???????????
MTm???????????????? D/C???MTp/MT??MTp/MT???
?????????????????
(2) ?????????
? D/C??MTp/MT ?????????? 4.13????????MTp/MT????
????????????????A ? 3 ??????????? 5 ????????
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? 4.13 D/C??MTp/MT????? (??????)
??A? 30mm?90mm?150mm?? 3??????????????????????
?????????MTp/MT???????????????
????A? 3????? D/C??MTp/MT?????????? 2???????
??????????????????? 3 ???????????????????
???????? 4.17??4.19????????r?????????
1© A? 30mm???????
MTp/MT ? 0.27 ? (D/C)2?? 2.63 ? (D/C)? 75.73? (r = 0.964) (4.17)
2© A? 90mm???????
MTp/MT ? 0.23 ? (D/C)2?? 1.66 ? (D/C)? 68.37? (r = 0.951) (4.18)
3© A? 150mm???????
MTp/MT ? 0.21 ? (D/C)2?? 0.98 ? (D/C)? 60.14? (r = 0.988) (4.19)
?????????????????????????????? D/C ??????
?????????? MTp/MT ????????????????????????
D/C ??????? MTp/MT ?????????????????MT ??????
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?? D/C ????? MTp/MT ?????MTp/MT ???????????????
??????????
4.2.3 ?? D/C??MTp/MT?????
(1) ???????
????? (A)?? 3?????? D/C?????MTp/MT???????????
7??? D/C?????MTp/MT??????????????????? 4.14??
??? 4.2.3 ????????????? D/C ????? MTp/MT ???A ? 30mm
???? 61.0??90mm???? 56.6??150mm???? 54.5??????????
???????? MTp/MT ??????????????????????????
?????A=30mm??????? D/C?? 6.2????????? D/C???? 5.1
????MTp/MT????????MTp/MT????????????????
?????? D/C??MTp/MT???????? 2??????????????
??????????? (4.20)??????????r?????????
MTp/MT ?− 2.82 ? log2A+ 74.87????? (r = 0.999) (4.20)
? 4.14 ?? D/C??MTp/MT????? (????)
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? 4.1 MTp/MT??????? D/C???? D/C????? D/C???
(???)
A MTp/MT???? ?? D/C??
(mm) D/C? MTp/MT? (?) D/C? MTp/MT? (?)
30 5.4 60.8 6.2 61.0
90 3.6 54.2 7.1 56.6
150 3.3 48.3 8.0 54.5
(2) ?????????
? A ? 3 ??????? D/C ????? MTp/MT ??????????? 7 ???
D/C ????? MTp/MT ??????????????????? 4.2.3 ?????
4.2.3 ????????????? D/C ????? MTp/MT ???A ? 30mm ???
? 69.4 ??90mm ???? 68.0 ??150mm ???? 64.9 ????????????
???? MTp/MT ??????????????????????????????
???a=30mm ??????? D/C ?? 5.2 ?????? D/C ???? 5.1 ????
MTp/MT????????????
??????? D/C??MTp/MT???????? 2??????????????
? 4.15 ?? D/C??MTp/MT????? (??????)
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? 4.2 MTp/MT??????? D/C???? D/C????? D/C???
(??????)
A MTp/MT???? ?? D/C??
(mm) D/C? MTp/MT? (?) D/C? MTp/MT? (?)
30 4.6 69.7 5.2 69.4
90 3.6 65.4 6.9 68.0
150 2.3 59.0 7.6 64.9
??????????? (4.21)??????????r?????????
MTp/MT ?− 1.78 ? log2A+ 98.52????? (r = 0.920) (4.21)
4.2.4 ??????
(1) ???????????????????????
???????????????????? (MT)???????????? (MTp)?
????? MTp/MT ?? MT ?????????????????????????
??????????? D/C ????? MTp/MT ?????? MTp/MT ????
????????????D/C ??????? MTp ????? 2 ?????????
?????MTm???????????????? D/C???MTp/MT?????
MTp/MT ??????????????????????????? D/C ?????
MTp/MT??????? (A)??????????????????????????
??????????
????????????????????????????????????????
?????????????????????????????????????????
?????The minimum-variance theory??????????????????????
???????????????????????????????? [48],[59]????
????????????????????????????????Signal dependent
noise (SDN??????????)?????????????????????????
???????????????? [48],[60]????????????????????
????????????????????????????????????????
SDN?????????????????????????????????????
??????? 2.2???????????????????????????????
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????????????????????????????????????????
???????????????????????????????????MTp/MT
????????????????????????MT??????????????
??????????????????MTm? D/C???????????????
??????MTp/MT?????????MT???????????????
(2) ???????????????
?????????? D/C?????MTp/MT???????? (A)? 3?????
? 54.5??? 61.0???????A???????????????????????
???A?????????MTp/MT???? 48.3??? 60.8????? D/C???
???????????????????
?????????????? D/C?????MTp/MT???? A? 3??????
?? 64.9??? 69.4???????????????? A?????????????
?????????A? 3???????? MTp/MT???? 59.0??? 69.7???
????? D/C??????????????????
??????MTp/MT????????MT???????????????????
??D/C????????????????????????????????????
????MT????????????????????
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4.3 ???? 3?????? D/C????
4.3.1 ???????
4.2????? 4.3??????D/C??????????????????????
????????????????????????????????????????
?????????????????????? 3?????????????????
?????? D/C???????
4.3.2 ???????????? 3?????? D/C?
????????????????? (A)? 3???30mm?90mm?150mm?????
D/C????????????? (MT)??????? 4.16??????????D/C
????? (1.3)??????? (12.1)?????MT???????????????
??? D/C???MT??????????????
????A???? 3?????D/C???????MT???????? 2???
?????????????????????????? 1?????????????
? 4.16 D/C??MT???? (????)
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? 4.17 ???? 3?????? D/C? (????)
4.22??4.24??MT?????????
(1) ???? (A)? 30mm????MT???? (????)
MT ? 6.2 ? (D/C)2? 87.1 ? (D/C)? 852.1??? (r = 0.935) (4.22)
(2) ???? (A)? 90mm????MT???? (????)
MT ? 9.3 ? (D/C)2? 137.3 ? (D/C)? 1279.9??? (r = 0.982) (4.23)
(3) ???? (A)? 150mm????MT???? (????)
MT ? 11.3 ? (D/C)2? 174.7 ? (D/C)? 1643.8? (r = 0.612) (4.24)
???????? 2 ??????????????1 ???????????? D/C
???? D/C???????? 4.17?????
4.3.3 ?????????????? 3?????? D/C?
??????????????????? (A)3???30mm?90mm?150mm???
??D/C ????????????? (MT) ??????? 4.18 ??????????
???????? D/C????? (1.3)??????? (12.1)?????MT????
?????????????? D/C???MT??????????????
????A ???? 3 ?????D/C ???????MT ???????? 2 ??
??????????????A=30mm ???? 5 ??A=90mm ????? 10 ??
A=150mm????? 1?????????????4.25??4.27??MT?????
????
(1) ???? (A)? 30mm????MT???? (??????)
MT ? 21.3 ? (D/C)2? 220.7 ? (D/C)? 1861.5??? (r = 0.434) (4.25)
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? 4.18 D/C??MT???? (??????)
? 4.19 ???? 3?????? D/C? (??????)
(2) ???? (A)? 90mm????MT???? (??????
MT ? 35.8 ? (D/C)2? 493.1 ? (D/C)? 3501.9??? (r = 0.363) (4.26)
(3) ???? (A)? 150mm????MT???? (??????)
MT ? 66.4 ? (D/C)2? 1012.5 ? (D/C)? 5848.2??? (r = 0.534) (4.27)
???????? 2 ??????????????1 ???????????? D/C
???? D/C???????? 4.19?????
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4.3.4 ??????
???????????????????? 3???? D/C???????????
?? (MT)????????D/C???????MT?????????MT?????
?????????A? 3????MT???????? D/C???????
?MT? D/C???????????????????????? 2????????
????MT???????? D/C???????????? (A)?????????
??????????????A? 3?????? D/C??????????????
?????????????????
4.4 ??????
??????????? (A)3???????????????????? D/C???
????
??? 4.2???????????????????????????????????
? (MT)??????????? (MTm)????????? (MTp)?????D/C?
?????????????????????????D/C ????????????
?????????D/C??????????????????? 2????????
????
??? 4.3??????MT?????MTm?MTp???????????????
?????????? D/C?????MT????MTp??????MTp/MT??
????????????????????????????????????????
????
???? 4.4??????D/C?????????????????????? 2???
??????????????? D/C???? D/C?????????
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? 5?
???? 3???????? D/C???? D/C??
???????????????????????
??? D/C????
?? ??
????????????????? 3???????? D/C???? D/C????
??????????????????? D/C??????????????????
????????????????????????????????????????
???? 3???????????????????????????????????
30mm?90mm ??????????????????????150mm ???????
????????????????????????????????????????
???????????????????? 150mm????????????????
?????
????????????????????????????????????????
? 3????????????????????? D/C??????????????
???????????? D/C?????????????????????????
????????????????????????????????????????
???????????? (?????????) ?????????????????
?? D/C????????? B?????
?????????? 2?????????????????????????????
??????????????????????????????
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5.1 ?? D/C???? D/C???????????????????
5.1.1 ???????
???????????????????? 3?????? D/C???? D/C???
??????????????????????
?????????????????? 3?????? D/C????????????
? (MT)?????? 4.22?4.24? (??)?????
(1) ???? (A)? 30mm????MT???? (????)
MT ? 6.2 ? (D/C)2? 87.1 ? (D/C)? 852.1??? (r = 0.935) (4.22)
(2) ???? (A)? 90mm????MT???? (????)
MT ? 9.3 ? (D/C)2? 137.3 ? (D/C)? 1279.9??? (r = 0.982) (4.23)
(3) ???? (A)=150mm????MT???? (????)
MT ? 11.3 ? (D/C)2? 174.7 ? (D/C)? 1643.8??? (r = 0.612) (4.24)
???? 4.22?4.24???? D/C???? D/C????????????? D/C?
??????????????? (MT)?????????????? D/C?????
MT??? D/C?????MT??????????????????? 5.1?????
?????????? (A)? 30mm?????? 103.4??90mm?? 106.2??150mm
?? 108.0???D/C??????????????????????
? 5.1 ?? D/C ???? D/C ????????????????????
??????
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5.1.2 ?????????
?????????????????????? 3?????? D/C???? D/C?
????????????????????????
???????????????????? 3?????? D/C??????????
??? (MT)?????? 4.25?4.27? (??)?????
(1) ???? (A)? 30mm????MT???? (??????)
MT ? 21.3 ? (D/C)2? 220.7 ? (D/C)? 1861.5??? (r = 0.434) (4.25)
(2) A? 90mm????MT???? (??????
MT ? 35.8 ? (D/C)2? 493.1 ? (D/C)? 3501.9??? (r = 0.363) (4.26)
(3) A? 150mm????MT???? (??????)
MT ? 66.4 ? (D/C)2? 1012.5 ? (D/C)? 5848.2??? (r = 0.534) (4.27)
???? 4.25?4.27???? D/C???? D/C????????????? D/C?
??????????????? (MT)?????????????? D/C?????
MT??? D/C?????MT??????????????????? 5.2?????
?????????? (A)? 30mm?????? 100.0??90mm?? 106.0???D/C
???????????????????????150mm?? 121.3????????
???????
? 5.2 ?? D/C ???? D/C ????????????????????
????????
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5.2 ?????????? D/C???? D/C????????????
?????
??????? 2??????????????????????? 3???????
D/C???? D/C??????????????????????? 5.3???? 5.1
?????
? 5.3 ?????????? D/C???? D/C????????????
? 5.1 ?????????? D/C???? D/C????????????
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• ??? CP1?CP2?CP3????
????????????? 5???? CP1?CP2?CP3? 3?????????
D/C? (5.1)????????? 50????????????????????
????????????????????? D/C?????????????
(A) ? 30mm ???????????????????????????? D/C
???? D/C??????????????????????????90mm?
???? CP2???? 10?????????????????? A? 150mm?
????????????????????????????? 3 ???????
?????????????????????????????? 50?????
??????????????
• ??? CP4????
????CP4??????? D/C????????? 3???????????
???????? 30?????????????50?????????????
??????A? 150mm???? D/C????????????50?????
?????????????????????????????????????
????????????????????????????
• ??? CP5????
?????CP5 ??????? D/C ?????????????? 30 ????
?????????????????????A? 150????????????
? 30??????????????????????? A??????????
?????????????????????
???5?????????? D/C??????????????????????
??????? 5.3???????????????? 5???? D/C???????
??????5???????? D/C?????????????? D/C??????
??????????????? 2????????????????????????
????????????????????????????????????????
????????????? D/C??????????????
– 63 –
5.3 ??????????????????????? D/C??????
??
??????????????????????????????????????
????????????????????????????????????????
?????? 3???????? D/C??????????????????????
???????? D/C??????????????????
?? 4? 4.3?????????? 3?????? D/C??????????????
???? 3???????? D/C?????????? (??)?
(1) ???? (A)? 30mm?????? D/C?? 5.2
(2) ???? (A)? 90mm?????? D/C?? 6.9
(3) ???? (A)? 150mm?????? D/C?? 7.6
???????????????????????????????????????
????????????? (A)? 3????? 30mm?90mm?150mm??????
?????? 3???????? D/C????????????? 5.2????????
??????????????????????
? 5.2 ????????? (A)??????? D/C? (D/Copt)????
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???????????????????????? D/C? (???????????
????? D/C?? D/Copt???)??????5.1??????r?????????
D/Copt? 1.50 ? logA? 0.11????? (r = 0.999) (5.1)
5.1???5????????????????????? 3?????D/C? 7??
??????????????? (MT)?????MT???????? D/C????
????????????????????????????????????????
??????????????????? D/C????????????? D/C???
???????????????????????????????????????5.1
????????????????????? D/C????????????????
?????????? 2?????????????????????????????
?????????????? 2?????????????????????????
????????????????????????????????????????
?????5.1?????????????????????????????????
????????????????????????????????????????
???????? D/C?? PC? OS??????????????????????
????????????????????????????????????????
?????????????????????????? D/C???????? A(??
???????)???????????? D/Copt????????????????
??????? B????????????????????????????????
????????? D/C????????????????????????????
?????????????????
5.4 ??????
????????????????? 3???????? D/C???? D/C????
??????????????????? D/C??????????????????
?? (MT)???????????????????????? 3??????????
????????????????????????? 150mm???????????
??????????
?????????????? D/C??MT??? D/C???MT????????
??????????????????A? 150mm????????????????
????????3???????????????????????????????
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???????????? 50??????????????????????????
2???????????? A??????????????????????????
???
????????????????????????????????????????
? 3????????????????????? D/C??????????????
??????????????????????? 2????????????????
?????????????????????????? 2?????????????
???????????????????????????????????????
??????????????????5.1????????????????????
????
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? 6?
?????????????
6.1 ???????
?????????????? A????????????????????????
??????????????? 2????????????????????????
?????????????????????????????????D/C ????
????????????????????????????????????????
???????????????????????? 3???????????????
????????? D/C????????????????????????????
D/C???? D/C?????????????????????????5?????
??? 3???????????????????????? 50??????????
????????????????????? 2??????????????????
A?????????????????????????????????
????????????????????????????????????????
??????????????????????????????????? D/C??
???????????????????? D/C?????????????????
????????????????????????????????????????
????????????????????????????????????? D/C
??????????????????
????????????? 6???????????
?? 1?????????????????????????????????????
?????????????????????????????????????????
?? 2?????????????????????????????????????
???????????????????? Fitts?????????????????
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????????????????????????????????????????
????????????? Fitts????????????????????????
????????????????????????????????????????
?????????????????? D/C???????????????????
????????????????????????????????????
?? 3?????????????????????????????????????
?????????????????????????????? D/C???????
???????????Visual Basic 5.0?????????????? 4?3? 15??
??????????????????????????????? 6mm(??)????
?????? 30mm?90mm?150mm(3??)????????????????? A?
???????????? 2??????? 5????????????????? 8?
???10ms??????????????????????????????????
???????????????????
?? 4?????????????????????????????????????
????????? 3 ?????????????????? D/C ?????????
????????????????????????????????????????
???????????????????D/C ??????????????????
????????D/C?????????????????????D/C??????
????????????? 2??????????????????????????
????????????????????????????????????????
?????? D/C???????????????????????????????
????????????????????????????????????????
????????D/C ?????????????????????? 2 ??????
???????????? D/C???? D/C?????????
?? 5 ???????????????? 3 ???????? D/C ???? D/C ??
????????????????????? D/C????????????????
?????????????????????????????? 3 ????????
????????????????????????? 150mm???????????
????????????????????????????????????????
????????????? 150mm???????????????????????
?????????????????????????????????????? 3?
????????????????????? D/C????????????????
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?????????? D/C???????????????????????????
????????????????????????????????????????
?????? (?????????)??????????????????? D/C??
?????????
??????? 6??????????????????? 2????????????
????????????????????????????????????????
??????????
6.2 ?????
???????????????????????????????????????
???????? 24.7??????????????????????? 2?????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???? 2???????????????????????????????????
?????????????????????????????????????D/C?
????????????????????????
????????????????????????????????????????
??????????????????????????????? 2 ???????
?????????? A???????????????????? A???????
????????????? 30?????????????????????D/C??
?????????????? 2?????????????????????????
?????????50??????????????????????????????
???????????????????5?? 3?????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????????????
????????????????????????????????????????
??? D/C???????????????????????? PC????????
???????????PC ? OS ?????? D/C ???????????????
???????????????????????????????????????
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???????????????????????????????????????
?????? B ?? B.2 ????????????????????????????
????????????????????????????????????????
????????????????????????????????????? D/C
?????????????PC?????????????????????????
??????????????
?????????? 2?????????????????????????????
????????????????????????????????????????
????????? 1.6(??)??????????????????????????
????????????????????????????????????????
?????????????????????
?
? 1.6 ?????????????????????
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?? A
????????????????????
? A.1?????????????????????????????????????
?????????????????????????????
? A.1 ??????????????????
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????????????
Begin VB.Form Form1
Appearance = 0 ’
BackColor = &H00C0C0C0&
BorderStyle = 1 ’ ?? (??)
Caption = "???? (DC)"
ClientHeight = 10500
ClientLeft = 165
ClientTop = 450
ClientWidth = 15000
LinkTopic = "Form1"
MaxButton = 0 ’False
MinButton = 0 ’False
ScaleHeight = 700
ScaleMode = 3 ’
ScaleWidth = 1000
Begin VB.TextBox Text16
Appearance = 0 ’
BackColor = &H00C0C0C0&
BorderStyle = 0 ’ ??
Height = 180
Left = 7320
TabIndex = 24
Text = "Gi"
Top = 10200
Width = 255
End
Begin VB.TextBox Text15
Appearance = 0 ’
BackColor = &H00C0C0C0&
BorderStyle = 0 ’ ??
Height = 180
Left = 6480
TabIndex = 23
Text = "Si"
Top = 10200
Width = 135
End
Begin VB.TextBox Text14
Appearance = 0 ’
BackColor = &H00C0C0C0&
BorderStyle = 0 ’ ??
Height = 180
Left = 5160
TabIndex = 22
Text = "ID no."
Top = 10200
Width = 495
End
Begin VB.TextBox Text13
Appearance = 0 ’
BackColor = &H00C0C0C0&
BorderStyle = 0 ’ ??
Height = 180
Left = 3840
TabIndex = 21
Text = "Y="
Top = 10200
Width = 255
End
Begin VB.TextBox Text12
Appearance = 0 ’
BackColor = &H00C0C0C0&
BorderStyle = 0 ’ ??
Height = 180
Left = 2880
TabIndex = 20
Text = "X="
Top = 10200
Width = 255
End
Begin VB.TextBox Text11
Appearance = 0 ’
BackColor = &H00C0C0C0&
BorderStyle = 0 ’ ??
Height = 180
Left = 1680
TabIndex = 19
Text = "sec"
Top = 10200
Width = 255
End
Begin VB.TextBox Text10
Appearance = 0 ’
BackColor = &H00C0C0C0&
BorderStyle = 0 ’ ??
Height = 195
Left = 840
TabIndex = 18
Text = "min"
Top = 10200
Width = 255
End
Begin VB.TextBox Text9
BeginProperty Font
Name = "?? ?????"
Size = 12
Charset = 128
Weight = 400
Underline = 0 ’False
Italic = 0 ’False
Strikethrough = 0 ’False
EndProperty
Height = 375
IMEMode = 8 ’ ????
Left = 12240
TabIndex = 15
Top = 9480
Width = 1455
End
Begin VB.TextBox Text8
Appearance = 0 ’
BackColor = &H00C0C0C0&
Height = 270
Left = 7680
TabIndex = 14
Top = 10080
Width = 495
End
Begin VB.CommandButton Command13
Caption = "??"
BeginProperty Font
Name = "?? ?????"
Size = 12
Charset = 128
Weight = 400
Underline = 0 ’False
Italic = 0 ’False
Strikethrough = 0 ’False
EndProperty
Height = 375
Left = 13800
TabIndex = 13
Top = 9480
Width = 975
End
Begin VB.TextBox Text7
Appearance = 0 ’
BackColor = &H00C0C0C0&
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Height = 270
Left = 6720
TabIndex = 12
Top = 10080
Width = 495
End
Begin VB.TextBox Text6
Appearance = 0 ’
BackColor = &H00C0C0C0&
Height = 270
Left = 5760
TabIndex = 11
Top = 10080
Width = 495
End
Begin VB.TextBox Text5
Appearance = 0 ’
BackColor = &H00C0C0C0&
Height = 270
Left = 4200
TabIndex = 10
Top = 10080
Width = 495
End
Begin VB.TextBox Text4
Appearance = 0 ’
BackColor = &H00C0C0C0&
Height = 270
Left = 3240
TabIndex = 9
Top = 10080
Width = 495
End
Begin VB.TextBox Text3
Alignment = 1 ’ ???
Appearance = 0 ’
BackColor = &H00C0C0C0&
Height = 270
Left = 2040
TabIndex = 8
Top = 10080
Width = 375
End
Begin VB.TextBox Text2
Alignment = 1 ’ ???
Appearance = 0 ’
BackColor = &H00C0C0C0&
Height = 270
Left = 1200
TabIndex = 7
Top = 10080
Width = 375
End
Begin VB.TextBox Text1
Alignment = 1 ’ ???
Appearance = 0 ’
BackColor = &H00C0C0C0&
Height = 270
Left = 120
TabIndex = 5
Top = 10080
Width = 615
End
Begin VB.CommandButton Command4
BackColor = &H00E0E0E0&
Caption = "?????"
BeginProperty Font
Name = "?? ?????"
Size = 11.25
Charset = 128
Weight = 400
Underline = 0 ’False
Italic = 0 ’False
Strikethrough = 0 ’False
EndProperty
Height = 450
Left = 240
Style = 1 ’
TabIndex = 4
Top = 240
Width = 1365
End
Begin VB.CommandButton Command3
BackColor = &H00E0E0E0&
Caption = "a = 100"
BeginProperty Font
Name = "?? ?????"
Size = 11.25
Charset = 128
Weight = 400
Underline = 0 ’False
Italic = 0 ’False
Strikethrough = 0 ’False
EndProperty
Height = 525
Left = 240
Style = 1 ’
TabIndex = 3
Top = 2640
Width = 1365
End
Begin VB.CommandButton Command1
BackColor = &H00E0E0E0&
Caption = "a = 500"
BeginProperty Font
Name = "?? ?????"
Size = 11.25
Charset = 128
Weight = 400
Underline = 0 ’False
Italic = 0 ’False
Strikethrough = 0 ’False
EndProperty
Height = 525
Left = 240
MaskColor = &H00FF8080&
Style = 1 ’
TabIndex = 0
Top = 1200
UseMaskColor = -1 ’True
Width = 1365
End
Begin VB.CommandButton Command2
BackColor = &H00E0E0E0&
Caption = "a = 300"
BeginProperty Font
Name = "?? ?????"
Size = 11.25
Charset = 128
Weight = 400
Underline = 0 ’False
Italic = 0 ’False
Strikethrough = 0 ’False
EndProperty
Height = 525
Left = 240
Style = 1 ’
TabIndex = 1
Top = 1920
Width = 1365
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End
Begin VB.Line Line3
X1 = 376
X2 = 384
Y1 = 32
Y2 = 24
End
Begin VB.Line Line2
X1 = 376
X2 = 384
Y1 = 16
Y2 = 24
End
Begin VB.Line Line1
X1 = 360
X2 = 384
Y1 = 24
Y2 = 24
End
Begin VB.Label Label4
BackColor = &H00C0C0C0&
Caption = "??????????????"
BeginProperty Font
Name = "?? ?????"
Size = 14.25
Charset = 128
Weight = 400
Underline = 0 ’False
Italic = 0 ’False
Strikethrough = 0 ’False
EndProperty
Height = 375
Left = 6240
TabIndex = 17
Top = 240
Width = 3495
End
Begin VB.Label Label3
BackColor = &H000080FF&
Height = 255
Left = 5880
TabIndex = 16
Top = 240
Width = 255
End
Begin VB.Label Label2
BackColor = &H0000C000&
BeginProperty Font
Name = "?? ?????"
Size = 15.75
Charset = 128
Weight = 400
Underline = 0 ’False
Italic = 0 ’False
Strikethrough = 0 ’False
EndProperty
Height = 255
Left = 5040
TabIndex = 6
Top = 240
Width = 255
End
Begin VB.Label Label1
Alignment = 2 ’ ????
BackColor = &H00C0C0C0&
Caption = "Nishiguchi Laboratory"
BeginProperty Font
Name = "Verdana"
Size = 11.25
Charset = 0
Weight = 400
Underline = 0 ’False
Italic = -1 ’True
Strikethrough = 0 ’False
EndProperty
Height = 255
Left = 12240
TabIndex = 2
Top = 10080
Width = 2535
End
End
Attribute VB_Name = "Form1"
Attribute VB_GlobalNameSpace = False
Attribute VB_Creatable = False
Attribute VB_PredeclaredId = True
Attribute VB_Exposed = False
Private Declare Function _
GetTickCount Lib "kernel32" () As Long
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????????
Dim st, nt As Long
Dim time, min, sec, ten_ms As Integer
Dim si, gi, id, dr As Integer
Dim sct(5, 8), gct(5, 8), rt(5, 8) As Long
Dim scc(5, 8), gcc(5, 8) As Long
Dim w, a As Integer
Dim xp(100000), yp(100000) As Integer
Dim tc(100000) As Long
Dim sx1, sx2, sy1, sy2, gx1, gx2, gy1, gy2 As Integer
Dim i, j, k, l, m, o, p As Integer
Private Sub Command1_Click() ’<1-1> ??W=30 ? a=500
Cls
Command1.BackColor = &HFF8080
st = Int(GetTickCount / 10)
w = 20: a = 500
sx1 = 500 - w / 2: sx2 = 500 + w / 2
sy1 = 350 + a / 2 - w / 2: sy2 = 350 + a / 2 + w / 2
Line (sx1, sy1)-(sx2, sy2), &HC000&, BF
gx1 = 500 - w / 2: gx2 = 500 + w / 2
gy1 = 350 - a / 2 - w / 2: gy2 = 350 - a / 2 + w / 2
Line (gx1, gy1)-(gx2, gy2), &H80FF&, BF
Line (500, 365)-(500, 335)
Line (500, 335)-(490, 345)
Line (500, 335)-(510, 345)
si = 0: gi = 0: id = 0: dr = 1: k = 0
Text6.Text = id + 1: Text7.Text = si: Text8.Text = gi
End Sub
Private Sub Command13_Click()
Open "C:\dc\test5\data\" & Text9.Text & ".tim" For Output As #1
Write #1, "ID ??", "1 ??", "2 ??", "3 ??", "4 ??", "5 ??"
For l = 0 To 7
Write #1, l + 1, rt(0, l), rt(1, l), rt(2, l), rt(3, l), rt(4, l)
Next l
Close #1
Open "C:\dc\test5\data\" & Text9.Text & ".crd" For Output As #1
Write #1, "ID ??", "????", "X ??", "Y ??"
For p = 0 To 7
For o = 0 To 4
For q = scc(o, p) To gcc(o, p)
Write #1, p + 1, o + 1, xp(q), yp(q)
Next q
Next o
Next p
Close #1
End Sub
Private Sub Command2_Click() ’<1-1> ??W=30 ? a=300
Cls
Command2.BackColor = &HFF8080
st = Int(GetTickCount / 10)
w = 20: a = 300
sx1 = 500 - w / 2: sx2 = 500 + w / 2
sy1 = 350 + a / 2 - w / 2: sy2 = 350 + a / 2 + w / 2
Line (sx1, sy1)-(sx2, sy2), &HC000&, BF
gx1 = 500 - w / 2: gx2 = 500 + w / 2
gy1 = 350 - a / 2 - w / 2: gy2 = 350 - a / 2 + w / 2
Line (gx1, gy1)-(gx2, gy2), &H80FF&, BF
Line (500, 365)-(500, 335)
Line (500, 335)-(490, 345)
Line (500, 335)-(510, 345)
si = 0: gi = 0: id = 0: dr = 1: k = 0
Text6.Text = id + 1: Text7.Text = si: Text8.Text = gi
End Sub
Private Sub Command3_Click() ’<1-1> ??W=30 ? a=100
Cls
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Command3.BackColor = &HFF8080
st = Int(GetTickCount / 10)
w = 20: a = 100
sx1 = 500 - w / 2: sx2 = 500 + w / 2
sy1 = 350 + a / 2 - w / 2: sy2 = 350 + a / 2 + w / 2
Line (sx1, sy1)-(sx2, sy2), &HC000&, BF
gx1 = 500 - w / 2: gx2 = 500 + w / 2
gy1 = 350 - a / 2 - w / 2: gy2 = 350 - a / 2 + w / 2
Line (gx1, gy1)-(gx2, gy2), &H80FF&, BF
Line (500, 365)-(500, 335)
Line (500, 335)-(490, 345)
Line (500, 335)-(510, 345)
si = 0: gi = 0: id = 0: dr = 1: k = 0
Text6.Text = id + 1: Text7.Text = si: Text8.Text = gi
End Sub
Private Sub Command4_Click()
For l = 0 To 7
rt(0, l) = 0: rt(1, l) = 0: rt(2, l) = 0: rt(3, l) = 0: rt(4, l) = 0
Next l
For p = 0 To 7
For o = 0 To 4
scc(o, p) = 0: gcc(o, p) = 0
Next o
Next p
End Sub
Private Sub Form_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)
If (X >= sx1 And X <= sx2) And (Y >= sy1 And Y <= sy2) And si < 5 And id < 9 And si = gi Then
For i = 1 To 5000
Line (sx1, sy1)-(sx2, sy2), &HFFFF00, BF
Next
Line (sx1, sy1)-(sx2, sy2), &HC000&, BF
sct(si, id) = GetTickCount / 10
scc(si, id) = k
si = si + 1
Text7.Text = si
End If
If si = 5 Then
Line (sx1, sy1)-(sx2, sy2), &HFF0000, BF
End If
If (X >= gx1 And X <= gx2) And (Y >= gy1 And Y <= gy2) And gi < 5 And id < 9 And gi = si - 1 Then
For i = 1 To 5000
Line (gx1, gy1)-(gx2, gy2), &HFFFF00, BF
Next
Line (gx1, gy1)-(gx2, gy2), &H80FF&, BF
gct(gi, id) = GetTickCount / 10
gcc(gi, id) = k
rt(gi, id) = gct(gi, id) - sct(si - 1, id)
gi = gi + 1
Text8.Text = gi
End If
If si = 5 And gi = 5 Then
id = id + 1
Text6.Text = id + 1
For j = 1 To 3000
Line (gx1, gy1)-(gx2, gy2), &HFF0000, BF
Next
Select Case id
Case 1 ’<1-2> ??W=30
Cls
st = Int(GetTickCount / 10)
w = 30
sx1 = 500 - w / 2: sx2 = 500 + w / 2
sy1 = 350 + a / 2 - w / 2: sy2 = 350 + a / 2 + w / 2
Line (sx1, sy1)-(sx2, sy2), &HC000&, BF
gx1 = 500 - w / 2: gx2 = 500 + w / 2
gy1 = 350 - a / 2 - w / 2: gy2 = 350 - a / 2 + w / 2
Line (gx1, gy1)-(gx2, gy2), &H80FF&, BF
Line (500, 365)-(500, 335)
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Line (500, 335)-(490, 345)
Line (500, 335)-(510, 345)
si = 0: gi = 0
Case 2 ’<1-3> ??w=40
Cls
st = Int(GetTickCount / 10)
w = 40
sx1 = 500 - w / 2: sx2 = 500 + w / 2
sy1 = 350 + a / 2 - w / 2: sy2 = 350 + a / 2 + w / 2
Line (sx1, sy1)-(sx2, sy2), &HC000&, BF
gx1 = 500 - w / 2: gx2 = 500 + w / 2
gy1 = 350 - a / 2 - w / 2: gy2 = 350 - a / 2 + w / 2
Line (gx1, gy1)-(gx2, gy2), &H80FF&, BF
Line (500, 365)-(500, 335)
Line (500, 335)-(490, 345)
Line (500, 335)-(510, 345)
si = 0: gi = 0
Case 3 ’ <1-4> ??w=50
Cls
st = Int(GetTickCount / 10)
w = 50
sx1 = 500 - w / 2: sx2 = 500 + w / 2
sy1 = 350 + a / 2 - w / 2: sy2 = 350 + a / 2 + w / 2
Line (sx1, sy1)-(sx2, sy2), &HC000&, BF
gx1 = 500 - w / 2: gx2 = 500 + w / 2
gy1 = 350 - a / 2 - w / 2: gy2 = 350 - a / 2 + w / 2
Line (gx1, gy1)-(gx2, gy2), &H80FF&, BF
Line (500, 365)-(500, 335)
Line (500, 335)-(490, 345)
Line (500, 335)-(510, 345)
si = 0: gi = 0
End Select
End If
End Sub
Private Sub Form_MouseMove(Button As Integer, Shift As Integer, X As Single, Y As Single)
nt = GetTickCount / 10
min = Int(nt / 100 / 60)
sec = (nt / 100) Mod 60
ten_ms = nt Mod 100
Text1.Text = min
Text2.Text = sec
Text3.Text = ten_ms
Text4.Text = X
Text5.Text = Y
tc(k) = nt
xp(k) = X
yp(k) = Y
k = k + 1
End Sub
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?? B
???????????????? D/C????
??
? B????????????????? D/C??????????????? B.1?
?????????????
? 1. ??????????????? D/C ? (D/Copt) ??????????1-1?1-3
??????????????? 5?? 5.7?????????????????????
?????????????????????????????????????????
??????????????????????????????2. ?????????
?????? D/C? (D/Copt)??????????2-1?2-3????????????
? B.1 ???????????????? D/C?????????????
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? B.1 ??????????????? D/C?????? 9????
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???? B.2????????????????? D/C? (D/Copt) ????????
?????
? B.2 ??????????????? D/C????????
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????????????????????????????????????????
?????????????????????????????????????????
??????????????????????????
???????????????? 4 ???????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????????????
??????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
?????????????????
?
?? 30? 2? 3????????
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